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ABSTRACT 
 
The Eastern Coast of Bintan Island is rich in resources and biodiversity that 
are potential for tourism commodity. As a coastal area, this area has also 
risks from environment damages that can degrade its potency and quality. A 
master plan is much needed to fulfill all interests. In practice the making of a 
master plan is not a simple process. The different aspects involved between 
the land and the sea that are bounded by administrative boundary but the 
ecosystem cannot be bounded in the same way are often found in every parts 
of coastal area. A method of analysis is developed to combine both land and 
sea factors into a single figure or scoring system that can be compared one 
another for the decision making. The use of remote sensing and geographic 
information technology support the analysis as well as surveys from the local 
knowledge. 
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ABSTRAK 
 
Pantai Timur Bintan merupakan daerah yang kaya akan sumberdaya alam 
dan keanekaragaman hayati, yang potensial untuk komoditas pariwisata. 
Sebagai sebuah pesisir, daerah ini juga beresiko terhadap kerusakan 
lingkungan yang tentunya menurunkan potensi maupun kualitas 
lingkungannya. Sebuah master plan harus dibuat untuk memfasilitasi semua 
pihak yang berkepentingan. Dalam prakteknya hal ini tidaklah sederhana. 
Aspek-aspek yang berbeda melibatkan daratan dan lautan yang dibatasi oleh 
batas administrasi, tetapi ekosistem tidaklah demikian. Sebuah cara 
dikembangkan untuk menggabungkan komponen daratan dan lautan yang 
dapat dibandingkan satu sama lain dengan metoda skoring untuk 
pengambilan keputusan. Penggunaan citra satelit dan sistem informasi 
geografis membantu dalam analisa yang juga didukung dengan survei 
lapangan menggunakan pengetahuan lokal. 
 
Kata kunci: wilayah pesisir, integrasi, SIG, penginderaan jauh. 
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INTRODUCTION 
 
As an archipelagic country, Indonesia is one of the countries that faces complex coastal 
management. Coastal area as already known is the transitional zone between the land and 
the sea that has high economical value but also high risk from the damage. Based on the 
thought for integration of sustainable management then there is a need for development 
of analysis method to answer the problems in coastal planning that is influenced by the 
administrative boundary issues and the complexity of the region. 
 
Based on the consideration of its biodiversity such as mangrove, seagrass and coral reefs, 
as well as the potency for damage and tourism Bintan Island has been selected as the 
study area. This island is located very closed to Batam, Singapore or Jakarta. 
 
Some basic concepts underlying this research are: 
(1) Interrelation between land and sea, that each ecosystem condition has influence to 
each other  
(2) Environmental concept that states that the environment is constructed from three 
main components: nature and man made. 
(3)  Sustainble development concept as basis for sustainable and integrated natural 
management. 
These concepts were used in the development of multicriteria analysis for planning and 
management of coastal zone of this area of study.  
 
The study are can be described as follows. Administratively, the area of study consists of 4 
villages (Berakit, Malang Rapat, Teluk Bakau dan Gunung Kijang) under the administration 
of 2 districts (kecamatan) i.e. Teluk Sebong and Gunung Kijang. The geology and land 
comprise of organosol dan clay humic, podzol. Yellow podzol , as well as litosol and latosol 
that have granite basal material. Generally, the land is moderately to low fertile with 
moderate texture which is vulnerable to erosion and nutrient leaching. The climate can be 
categorised as the tropical climate with rain fall above 1500 mm per month. The 
temperature ranged between 23,9oC and 31,8oC, with air humidity is about 85%. In this 
area, the coastal ecosystems diverse and intact coastal ecosystems including mangrove, 
seagrass and coral reefs. Demographically, the community profile majority consist of 
fishers, different ethnic groups and even races with moderate and low density. 
 
 
METHODOLOGY 
 
Variables 
There are five variables to be assessed in this research, these are: 
(1) Land system: physical land potency determined based on land form, land unit and 
contour/slope 
(2) Land cover 
(3) Coastal ecosystems 
(4) Socio-economics 
(5) Legal (spatial area plan) 
Due to the variety of data format and scale, these variables needed to be standardize in 
terms of scale or resolution, database requirements, and coordinate system and datum. 
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Methods of data collection and assessment 
Data collection used several methods depending on the scope, objectives characteristics of 
data needed. This study uses 4 data collection methods: 
(1) Remotely sense data interpretation and GIS techniques  
(2) Ground truth/survey 
(3) Interview and questionnaire distribution 
(4) Secondary data 
 
Method of analysis  
Scoring and weighting were used to determine five main variables describing the condition 
of the main factors determining the analysis criteria. The steps of analysis were done as 
follows. 
(1) The data collected weighed and scored 
(2) descriptive comparative analysis of the assessed data 
(3) Point 1 and 2 as input to define zoning of the specific sites appropriate for specific 
tourism activities 
 
 
RESULTS AND DISCUSSION 
 
Physical land potency  
The physical land potency determined based on land form, land unit and contour/slope . 
The followings are the calculation of those potencies (Table 1).  
 
Beside the land potency, other information obtained from the observation of land cover 
change derived from Landsat ETM and ASTER images produced some facts related to land 
use such as mines, and the reduction of vegetation due to man activities as seen in Table 
2. 
 
Table 1: Value of Land physical Potency 
K Pot 
Class 
N Pot 
Value 
Berakit Malang Rapat Teluk Bakau Gunung Kijang Total Areal 
Extent 
(ha) 
% 
Extent 
(ha) 
% 
Extent 
(ha) 
% 
Extent 
(ha) 
% 
Extent 
(ha) 
% 
R 3 - - - - - - - - - - 
R 4 7.38 0.27 - - 156.55 3.55 - - 163.93 1.18 
S 5 853.19 31.37 3509.43 64.41 2263.29 51.38 162.28 12.20 6788.19 48.82 
S 6 1209.72 44.47 1348.18 24.75 1630.97 37.03 906.97 68.17 5095.84 36.65 
S 7 649.90 23.89 448.81 8.24 182.02 4.13 15.96 1.20 1296.69 9.33 
T 8 - - 141.80 2.60 172.11 3.91 222.46 16.72 536.37 3.86 
T 9 - - - - - - 22.73 1.71 22.73 0.16 
Total 2720.19 100.00 5448.22 100.00 4404.94 100.00 1330.40 100.00 13903.75 100.00 
SOURCE: Digital counting result 
Remarks :  K Pot : Potential class (R: low, S: moderate, T: high) 
  N Pot : Potential value 
Example calcultion of score for Berakit Village: 
[(4*0.27%) + (5*31.37%) + (6*44.49%) + (7*23.89)]/100% = 5.9 
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Figure 1: Land Potency. 
 
 
Table 2 Percentage increase of open land for mining from 2000 – 2006 
Villages 2000 2006 Percent increase 
Berakit _ _ 0% 
ML Rapat 11.90 119.90 908% 
Tl Bakau 69.64 122.76 307% 
Gn. Kijang 128.45 64.35 -50% 
 
 
Table 3 Percentage increase of total open land from 2006 – 2007 
Villages 2000 2006 Percent increase 
Berakit 415.49 754.89 82% 
ML Rapat 2,582.05 3,255.99 26% 
Tl Bakau 2,469.58 3,454.84 40% 
Gn. Kijang 406.29 475.33 17% 
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Figure 2: Land cover change between 2000 – 2006. 
 
Value of Coastal Ecosystem 
The ecosystem that includes mangrove, sea grass and coral reef was given marked 
separately based on the species diversity, density and quality. Based on those criteria 
represented together with the area of land on each administrative boundary above it, the 
total potency of coastal ecosystem can be seen in Table 4. 
 
Table 4: Value of Coastal Ecosystem 
No. Ecosystem/Value Berakit Malang Rapat Teluk Bakau Gunung Kijang 
1 
Mangrove area 461,56 ha 3,35 ha 14,17 ha 41,17 ha 
Quality value(A1) 2 2 1 1 
Percent land area/Extent value (A2) 16,97 / 1 0,06 / 1 0,32 / 1 3,09 / 1 
2 
Coral reef area 281,61 ha 235,78 ha 88,18 ha 16,72 ha 
Quality value (B1) 3 3 2 1 
Percent land area/ Extent value 
(B2) 
10,35 / 1 4,33 / 1 2,00 / 1 1,26 / 1 
3 
Seagrass extent 1.559,59 ha 587,42 ha 417,22 ha 310,03 ha 
Quality value (C1) 3 3 2 2 
Percent land area/ Extent value 
(C2) 
57,33 / 2 10,78 / 1 9, 47 / 1 23,30 / 1 
Village extent  2.720,19 ha 5.448,22 ha 4.404,94 ha 1.330,40 ha 
Value of coastal ecosystems:  
(A1*A2) + (B1*B2) + (C1*C2) 
11 8 5 4 
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Figure 2: Coastal change between 2000 – 2006. 
 
 
Final score  
Table 5 shows the final score of phyical, coastal ecosystems and social variables of tree 
villages at East Bintan. Based on the value of land and sea potencies on each 
administrative boundary an analysis for planning and management of the area was done 
based on the smallest administrative unit, and here is the village. It is expected that with 
this integrated planning and management all the coastal regions can get benefits wholly 
without sacrificing one side, because their lives depend on the management that has 
already set.  
 
Table 5: Final score of phyical, coastal ecosystems and social variables of tree villages at 
East Bintan 
No. Villages Berakit Malang Rapat Teluk Bakau 
Gunung 
Kijang 
 Variable Description     
1 Land area extent (ha) 2.720,19 5.448,22 4.404,94 310,03 
2 Phys. Value of land (min 3- max 9) 5,92 5,49 5,53 6,28 
3 Coastal Ecos. Value (min 3 – max 27) 11 8 5 4 
4 Total value 16,92 13,49 10,53 10,28 
5 Density of people low low moderate moderate 
6 Manag. Zone Conservation 
Conservation and 
Buffer zone 
General use General Use 
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Based on the Table 5 some recommendationfor form of management for coastal zones in 
Bintan Island can be illustrated in Figure 3. 
 
 
 
Figure 3: Planning and management of costal zone. 
 
 
CONCLUDING REMARKS 
 
The results of this research show that the study results may be used as input for more 
detailed spatial plan sustainable tourism activities. The development of the proposed 
spatial plan to be done through intensive public consultation involving the whole major 
stakeholders. The role and benefit of local community in the tourism development to be 
considered and gained. And finally, the mangrove cutting and sand/soil mining to be 
stopped and alternative livelihood of the affected peoples to be generated  
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